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(57)Abstract: 

PROBLEM TO BE SOLVED: To apply accurate antiskid 
control in response to the vehicle state by setting the 
control threshold value so that the normal control is 
hardly shifted to the decompression mode or is easily 
shifted to the boost mode in case of the wheel vibration 
not caused by a drive system. 

SOLUTION: When a brake pedal 1 1 is depressed, the 
fluid pressure generated from a master cylinder 12 is 
applied to wheel brakes 14 of wheels 15-18 via an ABS 
hydraulic unit 2 to brake the wheels 15-18 in an antiskid 
control device ABS 1. An electronic control unit 3 
detects the revolving speeds of the wheels 15-18 from 
wheel speed sensors 51 and calculates the deceleration 
and slip ratios of the wheels 15-18. When a brake is 
applied to the wheels 15-18 and their decelerations 
exceed deceleration threshold values or the slip ratios 
exceed slip threshold values, the electronic control unit 
3 drives the ABS hydraulic unit 2 and applies the 
antiskid control to the wheels 15-18. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The oscillating recognition art of a car which will judge it as vibration of a wheel and 
will identify whether vibration of a wheel originates in a drive system if it asks for whenever 
[ acceleration-and-deceleration / of each wheel speed empty vehicle ring of a car ] and the 
predetermined number of whenever. [ acceleration-and-deceleration / of the wheel beyond a 
predetermined value ] is repeated for every predetermined period. 

[Claim 2] If it asks for whenever [ acceleration-and-deceleration / of each wheel speed empty 
vehicle ring of a car ] and the predetermined number of whenever [ acceleration-and- 
deceleration / of the wheel beyond a predetermined value ] is repeated for every predetermined 
period So that oscillating recognition processing judged to be vibration of a wheel may be 
performed, it may identify whether vibration of a wheel originates in a drive system and it may be 
hard to shift to reduced pressure mode to the usual control in vibration of the wheel which does 
not originate in a drive system Or the antiskid-control approach of setting up a control threshold 
so that it may be easy to shift to boost mode. 

[Claim 3] If it asks for whenever [ acceleration-and-deceleration / of each wheel speed empty 
vehicle ring of a car ] and the predetermined number of whenever [ acceleration-and- 
deceleration / of the wheel beyond a predetermined value ] is repeated for every predetermined 
period Perform oscillating recognition processing judged to be vibration of a wheel, and it 
identifies whether vibration of a wheel originates in a drive system. The antiskid-control 
approach which is controlled to perform reduction of reduced pressure of brake fluid pressure, 
compaction of reduced pressure time amount, or delay of reduced pressure timing to the usual 
control in vibration of the wheel which does not originate in a drive system. 
[Claim 4] If it asks for whenever [ acceleration-and-deceleration / of each wheel speed empty 
vehicle ring of a car ] and the predetermined number of whenever [ acceleration-and- 
deceleration / of the wheel beyond a predetermined value ] is repeated for every predetermined 
period Perform oscillating recognition processing judged to be vibration of a wheel, and it 
identifies whether vibration of a wheel originates in a drive system. The antiskid-control 
approach which is controlled to bring forward increase of a boost of brake fluid pressure, the 
increment in boost time amount, or boost timing to the usual control in vibration of the wheel 
which does not originate in a drive system. 

[Claim 5] The antiskid-control approach which is characterized by performing reduction of a 
boost of brake fluid pressure, compaction of boost time amount, or delay of boost timing to the 
usual control in the antiskid-control approach according to claim 1 in vibration of the wheel 
resulting from a drive system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to oscillating recognition processing of a car and 

an antiskid control. 

[0002] 

[Description of the Prior Art] it is judged as a bad road, and decision of reduced pressure is 
delayed, and the amount of boosts is made [ many L and excessive in vibration in in gear 
vibration, since vibration of the wheel resulting from bad roads, such as a gravel road, and 
vibration (in gear vibration) transmitted to drive-system empty vehicle rings, such as an engine, 
are not distinguished conventionally — or it is made to continue 

[0003] In addition, by change of braking torque, since in gear vibration has the vibration system 
which the driving shaft and the engine connected, when it performs an antiskid control, when 
vibration occurs in this vibration system, it is produced. 
[0004] 

[Problem(s) to be Solved by the Invention] 

<I> this invention is to recognize vibration of a car easily. 

<RO> this invention is to perform an antiskid control exactly according to a car condition. 
[0005] 

[Means for Solving the Problem] If it asks for whenever [ acceleration-and-deceleration / of 
each wheel speed empty vehicle ring of a car ] and the predetermined number of whenever 
[ acceleration-and-deceleration / of the wheel beyond a predetermined value ] is repeated for 
every predetermined period, this invention The oscillating recognition art of a car which judges it 
as vibration of a wheel and identifies whether vibration of a wheel originates in a drive system, 
Or if it asks for whenever [ acceleration-and-deceleration / of each wheel speed empty vehicle 
ring of a car ] and the predetermined number of whenever [ acceleration-and-deceleration / of 
the wheel beyond a predetermined value ] is repeated for every predetermined period So that 
oscillating recognition processing judged to be vibration of a wheel may be performed, it may 
identify whether vibration of a wheel originates in a drive system and it may be hard to shift to 
reduced pressure mode to the usual control in vibration of the wheel which does not originate in 
a drive system Or the antiskid-control approach of setting up a control threshold so that it may 
be easy to shift to boost mode, Or if it asks for whenever [ acceleration-and-deceleration / of 
each wheel speed empty vehicle ring of a car ] and the predetermined number of whenever 
[ acceleration-and-deceleration / of the wheel beyond a predetermined value ] is repeated for 
every predetermined period Perform oscillating recognition processing judged to be vibration of a 
wheel, and it identifies whether vibration of a wheel originates in a drive system. In vibration of 
the wheel which does not originate in a drive system, the usual control is received. Reduction of 
reduced pressure of brake fluid pressure, The antiskid-control approach controlled to perform 
compaction of reduced pressure time amount, or delay of reduced pressure timing, Or if it asks 
for whenever [ acceleration-and-deceleration / of each wheel speed empty vehicle ring of a 
car ] and the predetermined number of whenever [ acceleration-and-deceleration / of the wheel 
beyond a predetermined value ] is repeated for every predetermined period Perform oscillating 
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recognition processing jtUd to be vibration of a wheel, and it ide^^es whether vibration of a 
wheel originates in a drive system. In the antiskid-control approach which is controlled to bring 
forward increase of a boost of brake fluid pressure, the increment in boost time amount, or boost 
timing to the usual control in vibration of the wheel which does not originate in a drive system, 
or said antiskid-control approach In vibration of the wheel resulting from a drive system, it is in 
the antiskid-control approach characterized by performing reduction of a boost of brake fluid 
pressure, compaction of boost time amount, or delay of boost timing to the usual control. 
[0006] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained using a 
drawing. 

The outline of a <I> antiskid control ( drawing 1 , drawing 2 ) 

By getting into a brake pedal 11, antiskid-control equipment (ABS) 1 requires for the wheel 
brake 14 of each wheels 15-18 the fluid pressure generated from the master cylinder 12 through 
the ABS fluid pressure unit 2, and applies braking to a wheel. The electronics control section 3 
detects the rotational speed of the wheel from the wheel speed sensor 51, and is computing the 
deceleration and slip ratio of a wheel. 

[0007] When braking started the wheel, the deceleration of each wheel exceeds a decelerating 
threshold or slip ratio exceeds a slip threshold, an electronic control 3 drives the ABS fluid 
pressure unit 2, and performs an antiskid control to each wheels 15-18. In addition, the 
electronic control 3 has the configuration of common computer apparatus, such as exclusive 
hard equipment or an input unit 31, an output unit 33, storage, and a processor 32. 
[0008] The outline configuration of a <RO> fluid pressure network ( drawing 3 ) 
The fluid pressure network has shown the example of X piping, and has the two independent 1st 
fluid pressure circuits 21 and the independent 2nd fluid pressure circuit 22 through the master 
cylinder 12. The main reservoir 13 is eye a liquid pool of the brake fluid supplied to a master 
cylinder 12. It connects with the wheel brake 14 of the forward right ring 18 and the left rear ring 
17 through an inlet valve 23, and the 1st fluid pressure circuit 21 is connected to the auxiliary 
reservoir 27 through the outlet valve 24. Similarly, it connects with the wheel brake 14 of the 
right rear ring 16 and the forward left ring 15 through an inlet valve 23, and the 2nd fluid 
pressure circuit 22 is connected to the auxiliary reservoir 27 through the outlet valve 24. 
[0009] The pump 25 for antiskid-control brakes is driven by the motor 26. In order to return the 
brake fluid discharged by the auxiliary reservoir 27 to the 1st thru/or the 2nd fluid pressure 
circuits 21 and 22, it operates a motor 26, uses a pump 25, and adjusts the brake fluid pressure 
of a wheel brake 14 while the electronics control section 3 receives the signal of the wheel 
speed sensor 51, starts antiskid-brake control and controls closing motion of an inlet valve 23 
and an outlet valve 24. 

[0010] The threshold of the <Ha> antiskid control ( drawing 4 ) 

Although decided in the case of an antiskid control, for example, the start point of reduction of 
brake fluid pressure, two kinds of thresholds are used. One is a decelerating threshold, and when 
the deceleration of a wheel exceeds a decelerating threshold, it is a thing for the control which 
brake fluid pressure is decreased and loosens braking of a wheel. This is for coping with rapid 
braking and bringing a response forward. Other one is a slip threshold, and when the slip ratio of 
a wheel becomes large and exceeds a slip threshold, it is a thing for decrease little ****** about 
brake fluid pressure. This copes with it, when a slip increases slowly. 
[001 1] The example of operating state of a <NI> antiskid control ( drawing 4 ) 
In drawing 4 , the axis of abscissa shows the time amount progress after braking initiation, and 
drawing 4 (a) shows presumed car body speed, wheel speed, and a slip threshold. Drawing 4 (b) 
shows whenever [ wheel acceleration-and-deceleration ]. In drawing 4 (c), drawing 4 (d) shows 
the operating state of an outlet valve, and drawing 4 (e) shows damping torque for the operating 
state of an inlet valve. 

[0012] ** If a wheel is slowed down by initiation of braking and a decelerating threshold is 
reached, a wheel will judge that it is facing to the lock, and will close an inlet valve, a boost will 
be forbidden, and damping torque will be maintained almost uniformly (time-of-day t1 
neighborhood). 
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[0013] ** Since damping^^ue is excessive by the actuation del^^ a fluid pressure control 
system etc. in this case, if wheel speed continues falling further, and reaches the further 
decelerating threshold or a slip threshold is exceeded, it will judge it as what the risk of a wheel 
lock produced, will open an outlet valve, and will decrease damping torque (time-of-day t2 
neighborhood). 

[0014] ** When the reduced pressure pulse set up in this case is completed or a wheel shows 
acceleration, close an outlet valve, forbid reduced pressure, and maintain damping torque almost 
uniformly (time-of-day t3 neighborhood). 

[0015] ** Judging that the wheel is heading for recovery, if damping torque follows on 

decreasing, and it becomes gradually large [ the acceleration of a wheel ], consequently it 

becomes below a slip threshold more than return and setting acceleration, an outlet valve 

maintains damping torque almost uniformly, closed (time-of-day t4 neighborhood). 

[0016] ** Wheel acceleration is stabilized, and if fixed time amount continuation is carried out, 

damping torque will be increased gradually, opening an inlet valve momentarily (time-of-day t5 

neighborhood). 

[0017] ** If damping torque follows on increasing, a wheel begins moderation again and a 
decelerating threshold is reached, a wheel will judge that it is facing to the lock, and will close an 
inlet valve, and damping torque will be held almost uniformly by forbidding a boost (time-of-day 
t6 neighborhood). Henceforth, the above cycle is repeated to a car halt. 

[0018] Below, the example of the antiskid control in consideration of wheel vibration is shown. 
Decision processing of wheel vibration of a <I> drive system ( drawing 5 , drawing 6 ) 
Wheel oscillating recognition processing asks for vibration of each wheel, and is recognized with 
whenever [ acceleration-and-deceleration / of a wheel ], the period of vibration, etc. Wheel 
oscillating recognition processing is recognized to be wheel vibration, when fluctuation of wheel 
speed is repeated with time amount T1 and T2, T3, and .., and it is in this time amount T1 and 
T2, T3, and the time amount T with .. like drawing 6 and the condition that whenever [ within that 
time amount T / maximum acceleration-and-deceleration ] is larger than a predetermined value 
carries out fixed period continuation. From the recognition result, it records on storage whether 
wheel vibration has arisen about all wheels (S1). Next, the drive-system oscillating recognition 
flag of all wheels is set once (S2). 

[0019] About one certain wheel, it investigates whether it is a driving wheel (S3). When in the 
case of a driving wheel the existence of wheel vibration is investigated and (S4) and a wheel are 
vibrating with reference to the result obtained by wheel oscillating recognition processing of step 
SI, since the driving wheel was vibrating, a flag is kept set. Moreover, when the wheel is not 
vibrating, a drive-system oscillating recognition flag is cleared (S6). 
[0020] If the wheel is vibrating when it is not a driving wheel at step S3, a drive-system 
oscillating recognition flag will be cleared (S5). Moreover, when the wheel is not vibrating, a 
drive-system oscillating recognition flag is left as it is. 

[0021] The above-mentioned step is repeated about all wheels (S7), and the existence of 
vibration of a drive-system wheel is displayed with a drive-system oscillating recognition flag. 
Thus, vibration of the wheel resulting from a drive system is distinguishable from vibration of the 
wheel resulting from bad roads, such as a gravel road. 

[0022] Modification of the threshold at the time of shifting to <RO> reduced pressure mode 
( drawing 7 ) 

In case it shifts to reduced pressure mode, when the wheel is not vibrating (S10), or when the 
drive-system oscillating recognition flag is set (S1 1), it is made to shift to reduced pressure 
mode in the usual control threshold (S12). To it, in wheel vibration other than drive-system 
vibration (S10, S1 1), it is judged as a bad road, and a control threshold is set up so that it may 
be hard to shift to reduced pressure mode (S13). That is, the slip threshold and decelerating 
threshold of drawing 4 (a) and (b) are set up low, for example. Finally, this step is performed 
about all rings (S14). 

[0023] Processing at the time of the <Ha> reduced pressure mode ( drawing 8 ) 

In the processing at the time of reduced pressure mode, when the wheel is not vibrating (S20), 

or when the drive-system oscillating recognition flag is set (S21), it carries out by the usual 
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reduced pressure time aJBont (S22). To it, in wheel vibration othlWIan drive-system vibration 
(S20, S21), it is judged as a bad road and reduced pressure time amount is decreased (S23). 
That is, the open time amount of the outlet valve of drawing 4 (d) is shortened, for example. 
Finally, these steps are performed about all rings (S24). 

[0024] Characteristic processing at the time of <NI> drive-system wheel vibration ( drawing 9 ) 
When the drive-system oscillating recognition flag is set (S31), different characteristic 
processing from usual processing like drawing 7 or drawing 8 is performed (S32). For example, 
decrease a boost of brake fluid pressure, boost time amount is reduced, and timing of a boost is 
made late so that the effect of vibration from a drive system may be decreased (S32). For 
example, in drawing 4 (c) and (d), reduction of the open time amount of an inlet valve, delay of 
open timing, etc. are performed. 

[0025] When the drive-system oscillating recognition flag is not set (S31), the existence of wheel 
vibration is judged, and when there is nothing (S33), it carries out by the usual boost time 
amount (S34). When there is wheel vibration (S35), it is judged as a bad road, for example, boost 
timing is carried out early or boost time amount is made to increase. Finally, the same step is 
taken to all wheels. 
[0026] 

[Effect of the Invention] This invention can acquire the following effectiveness. 

Vibration of a <I> drive system and vibration of the wheel resulting from a bad road can be 

distinguished easily. 

Vibration of a <RO> drive system and vibration of the wheel resulting from a bad road can be 
distinguished, and the antiskid control which was adapted for each can perform optimal brake 
control. 



[Translation done.] 
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2.**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

ID rawing 1] The schematic diagram of an ABS control unit 
[Drawing 2] The block diagram of an electronic control 
rD rawing 3] The block diagram of an ABS fluid pressure unit 
fD rawing 4] The timing diagram Fig. of ABS control 

fDrawing 5] The flow chart which identifies drive-system wheel vibration 
rP rawing 6] The timing diagram Fig. of wheel vibration 

rPrawing 7] The flow chart of the processing which shifts to reduced pressure mode 

rP rawing 8] The flow chart of the processing at the time of reduced pressure mode 

fPrawing 9] The flow chart of the characteristic processing at the time of drive-system wheel 

vibration 



[Translation done.] 
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